
 

 

What Will We See During the 2001 Leonids? 
 
Up until 1998, folks wishing to observe meteors had to rely on their personal experience 
or the experience of others in deciding which meteor showers would put on a good 
display.  The Leonids were not generally spectacular – only 10 to 20 meteors per hour, 
compared to the annual Perseid shower’s hourly rates of 80 to 100. Based on historical 
accounts, it was realized that, every 33 years, there was a chance for the Leonids to put 
on a dazzling sky show; such extravaganzas had been observed in 1799, 1832, and 1866. 
Little activity was observed in the first half of the 20th century, and some astronomers 
thought the Leonid meteor stream had been depleted or had moved well away from the 
Earth. 1966 proved them wrong, as the Leonids came back, with a vengeance – 
somewhere around 100,000 meteors per hour were seen over the western United States 
that year! 
 
As in weather forecasting, modern computers have now made it possible to “predict” 
shower activity; as of now, forecasts have been developed for the Leonid and the Perseid 
meteor showers. Such meteor activity forecasts are similar to weather forecasts in another 
way – they often are not reliable. The reasons for this are many, but some of them are: 
 

1) We are not certain how fast meteoroids are ejected from the parent comet. 
2) We do not, as of yet, have a good handle on how dense shower meteors are. 
3) Small particles, like meteors, can have their orbits changed by non-gravitational 

forces, such as the pressure of sunlight (radiation pressure, Poynting-Robertson 
drag). The models account for these forces in different ways, giving different 
results. 

4) Some models have all the meteoroids ejected at the comet’s closest approach to 
the Sun. Others try to be “more realistic” by changing the number of particles 
ejected according to the comet’s distance from the Sun. 

 
Given all the above differences, it is surprising that the models agree at all. They did in 
1999, but that was a relatively easy prediction because only meteors ejected from the 
comet in 1899 would produce major activity here at Earth. 2001 is different; Earth will 
pass close to many streams, some from the 17th and 18th centuries, and the levels of 
Leonid activity, along with the times and durations of these peaks, will provide an “acid” 
test for the different forecasts. Who (if anybody) will be close to right? The answer will 
come in the early morning hours of November 18th. 
 
The following tables give the predicted number of Leonids seen every fifteen minutes 
from radiant rise to twilight according to four Leonid forecasts: those of Peter Brown/Bill 
Cooke, David Asher/Robert McNaught,  Esko Lyytinen/Tom Van Flandern, and Peter 
Jenniskens. Sky conditions are assumed to be perfectly clear and extremely dark (like in a 
desert). The elevation of the Leonid radiant in degrees is also given. 
 
NOTE: These tables do not included the background Leonid rate, which can be anywhere 
from 10 to 20 Leonids per hour. 



 

 

Albuquerque, NM: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:30 PM 1 0 0 0 1.3 
11/17/01 11:45 PM 5 0 0 1 4.1 
11/18/01 12:00 AM 9 0 0 2 6.9 
11/18/01 12:15 AM 14 0 0 3 9.8 
11/18/01 12:30 AM 20 0 1 5 12.7 
11/18/01 12:45 AM 27 0 3 7 15.6 
11/18/01 1:00 AM 35 0 6 10 18.6 
11/18/01 1:15 AM 44 0 15 14 21.6 
11/18/01 1:30 AM 55 0 33 21 24.6 
11/18/01 1:45 AM 66 0 65 31 27.6 
11/18/01 2:00 AM 79 0 116 47 30.7 
11/18/01 2:15 AM 93 4 182 77 33.7 
11/18/01 2:30 AM 108 27 255 141 36.8 
11/18/01 2:45 AM 125 85 318 292 39.9 
11/18/01 3:00 AM 142 132 353 597 43 
11/18/01 3:15 AM 160 104 350 683 46 
11/18/01 3:30 AM 178 41 311 397 49.1 
11/18/01 3:45 AM 197 8 249 213 52.2 
11/18/01 4:00 AM 217 1 182 132 55.2 
11/18/01 4:15 AM 236 0 124 93 58.2 
11/18/01 4:30 AM 254 0 83 73 61.1 
11/18/01 4:45 AM 272 0 59 61 64 
11/18/01 5:00 AM 288 0 46 54 66.8 
11/18/01 5:15 AM 298 0 41 50 69.4 
11/18/01 5:30 AM 305 0 39 47 71.8 



 

 

 
Anchorage, AK: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 10:15 PM 0 0 0 0 0.1 
11/17/01 10:30 PM 2 0 0 1 1.3 
11/17/01 10:45 PM 4 0 0 1 2.6 
11/17/01 11:00 PM 8 0 1 2 3.9 
11/17/01 11:15 PM 11 0 4 4 5.3 
11/17/01 11:30 PM 16 0 9 6 6.8 
11/17/01 11:45 PM 21 0 20 10 8.3 
11/18/01 12:00 AM 27 0 39 16 9.9 
11/18/01 12:15 AM 33 2 65 28 11.5 
11/18/01 12:30 AM 41 10 97 54 13.1 
11/18/01 12:45 AM 50 34 127 117 14.8 
11/18/01 1:00 AM 59 55 148 250 16.6 
11/18/01 1:15 AM 70 45 153 298 18.3 
11/18/01 1:30 AM 81 18 141 180 20.1 
11/18/01 1:45 AM 93 4 117 100 21.9 
11/18/01 2:00 AM 106 0 89 65 23.7 
11/18/01 2:15 AM 120 0 63 47 25.5 
11/18/01 2:30 AM 133 0 44 38 27.3 
11/18/01 2:45 AM 147 0 32 33 29.1 
11/18/01 3:00 AM 161 0 26 30 30.9 
11/18/01 3:15 AM 172 0 23 29 32.7 
11/18/01 3:30 AM 182 0 23 28 34.5 
11/18/01 3:45 AM 190 0 23 28 36.2 
11/18/01 4:00 AM 198 0 24 28 37.8 
11/18/01 4:15 AM 204 0 25 29 39.4 
11/18/01 4:30 AM 208 0 25 30 41 
11/18/01 4:45 AM 211 0 26 32 42.5 
11/18/01 5:00 AM 211 0 27 35 43.9 
11/18/01 5:15 AM 210 0 30 39 45.2 
11/18/01 5:30 AM 207 0 33 43 46.4 
11/18/01 5:45 AM 201 0 39 50 47.4 
11/18/01 6:00 AM 195 0 47 58 48.4 
11/18/01 6:15 AM 188 0 60 70 49.2 
11/18/01 6:30 AM 180 0 78 87 49.8 
11/18/01 6:45 AM 172 0 103 111 50.3 
11/18/01 7:00 AM 165 0 139 146 50.7 



 

 

Atlanta, GA: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/18/01 12:00 AM 0 0 0 0 0.4 
11/18/01 12:15 AM 2 0 0 0 3.2 
11/18/01 12:30 AM 4 0 0 1 6.1 
11/18/01 12:45 AM 6 0 0 2 9 
11/18/01 1:00 AM 9 0 0 2 11.9 
11/18/01 1:15 AM 13 0 0 3 14.9 
11/18/01 1:30 AM 18 0 0 4 17.9 
11/18/01 1:45 AM 23 0 0 6 21 
11/18/01 2:00 AM 30 0 1 7 24 
11/18/01 2:15 AM 37 0 1 9 27.1 
11/18/01 2:30 AM 46 0 3 11 30.2 
11/18/01 2:45 AM 55 0 5 15 33.3 
11/18/01 3:00 AM 65 0 12 19 36.4 
11/18/01 3:15 AM 77 0 26 25 39.5 
11/18/01 3:30 AM 89 0 54 34 42.7 
11/18/01 3:45 AM 103 0 101 47 45.8 
11/18/01 4:00 AM 117 1 170 69 48.9 
11/18/01 4:15 AM 132 6 258 109 52 
11/18/01 4:30 AM 148 37 349 192 55.1 
11/18/01 4:45 AM 165 112 421 386 58.2 
11/18/01 5:00 AM 182 170 454 767 61.2 
11/18/01 5:15 AM 200 130 438 855 64.2 
11/18/01 5:30 AM 217 50 379 484 67.1 
11/18/01 5:45 AM 235 10 296 254 69.9 
11/18/01 6:00 AM 252 1 211 153 72.5 

 



 

 

Bangor, ME: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 10:30 PM 0 0 0 0 1 
11/17/01 10:45 PM 1 0 0 0 3.3 
11/17/01 11:00 PM 1 0 0 1 5.7 
11/17/01 11:15 PM 2 0 0 1 8.1 
11/17/01 11:30 PM 3 0 0 1 10.6 
11/17/01 11:45 PM 5 0 0 2 13.1 
11/18/01 12:00 AM 7 0 0 2 15.6 
11/18/01 12:15 AM 9 0 0 3 18.2 
11/18/01 12:30 AM 12 0 0 3 20.8 
11/18/01 12:45 AM 15 0 0 4 23.5 
11/18/01 1:00 AM 20 0 0 5 26.1 
11/18/01 1:15 AM 24 0 0 6 28.8 
11/18/01 1:30 AM 30 0 0 7 31.4 
11/18/01 1:45 AM 36 0 1 9 34.1 
11/18/01 2:00 AM 44 0 1 10 36.8 
11/18/01 2:15 AM 52 0 2 13 39.4 
11/18/01 2:30 AM 61 0 3 15 42.1 
11/18/01 2:45 AM 70 0 7 19 44.7 
11/18/01 3:00 AM 81 0 15 24 47.2 
11/18/01 3:15 AM 92 0 31 30 49.8 
11/18/01 3:30 AM 104 0 63 39 52.2 
11/18/01 3:45 AM 117 0 115 54 54.6 
11/18/01 4:00 AM 130 1 189 77 56.9 
11/18/01 4:15 AM 144 7 280 119 59 
11/18/01 4:30 AM 158 39 372 205 61 
11/18/01 4:45 AM 173 117 441 403 62.8 
11/18/01 5:00 AM 187 175 467 788 64.3 

 



 

 

Billings, MT: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:00 PM 0 0 0 0 0.2 
11/17/01 11:15 PM 2 0 0 1 2.5 
11/17/01 11:30 PM 5 0 0 1 4.8 
11/17/01 11:45 PM 8 0 0 2 7.1 
11/18/01 12:00 AM 12 0 0 3 9.6 
11/18/01 12:15 AM 17 0 1 4 12 
11/18/01 12:30 AM 23 0 1 6 14.5 
11/18/01 12:45 AM 29 0 3 8 17 
11/18/01 1:00 AM 37 0 7 11 19.6 
11/18/01 1:15 AM 46 0 16 15 22.2 
11/18/01 1:30 AM 55 0 33 21 24.7 
11/18/01 1:45 AM 66 0 65 30 27.4 
11/18/01 2:00 AM 78 0 113 46 30 
11/18/01 2:15 AM 90 4 176 75 32.6 
11/18/01 2:30 AM 104 26 245 135 35.2 
11/18/01 2:45 AM 119 81 304 279 37.8 
11/18/01 3:00 AM 135 126 336 568 40.4 
11/18/01 3:15 AM 151 98 332 647 43 
11/18/01 3:30 AM 168 39 293 375 45.5 
11/18/01 3:45 AM 186 8 234 201 48 
11/18/01 4:00 AM 203 1 171 124 50.5 
11/18/01 4:15 AM 221 0 117 88 52.8 
11/18/01 4:30 AM 238 0 78 68 55.1 
11/18/01 4:45 AM 254 0 55 57 57.2 
11/18/01 5:00 AM 269 0 43 51 59.2 
11/18/01 5:15 AM 279 0 38 47 61.1 
11/18/01 5:30 AM 285 0 36 44 62.7 
11/18/01 5:45 AM 290 0 36 42 64.1 

 



 

 

Boise, ID: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:45 PM 1 0 0 0 1.3 
11/18/01 12:00 AM 5 0 0 1 3.7 
11/18/01 12:15 AM 9 0 0 2 6.1 
11/18/01 12:30 AM 14 0 1 3 8.6 
11/18/01 12:45 AM 19 0 2 5 11.1 
11/18/01 1:00 AM 26 0 5 8 13.7 
11/18/01 1:15 AM 34 0 12 11 16.3 
11/18/01 1:30 AM 43 0 26 16 19 
11/18/01 1:45 AM 53 0 52 24 21.7 
11/18/01 2:00 AM 64 0 93 38 24.3 
11/18/01 2:15 AM 76 4 149 63 27.1 
11/18/01 2:30 AM 90 22 211 117 29.8 
11/18/01 2:45 AM 104 71 266 244 32.5 
11/18/01 3:00 AM 120 112 299 505 35.2 
11/18/01 3:15 AM 136 89 299 583 37.9 
11/18/01 3:30 AM 154 35 268 342 40.6 
11/18/01 3:45 AM 172 7 216 185 43.3 
11/18/01 4:00 AM 190 1 159 116 46 
11/18/01 4:15 AM 208 0 110 82 48.6 
11/18/01 4:30 AM 226 0 74 65 51.2 
11/18/01 4:45 AM 244 0 53 55 53.7 
11/18/01 5:00 AM 260 0 42 49 56.1 
11/18/01 5:15 AM 272 0 37 45 58.4 
11/18/01 5:30 AM 280 0 35 43 60.6 
11/18/01 5:45 AM 286 0 35 42 62.6 
11/18/01 6:00 AM 291 0 35 42 64.4 
11/18/01 6:15 AM 293 0 35 42 66 

 



 

 

Boston, MA: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 10:45 PM 0 0 0 0 0.7 
11/17/01 11:00 PM 1 0 0 0 3.1 
11/17/01 11:15 PM 1 0 0 1 5.6 
11/17/01 11:30 PM 3 0 0 1 8.2 
11/17/01 11:45 PM 4 0 0 1 10.8 
11/18/01 12:00 AM 6 0 0 2 13.4 
11/18/01 12:15 AM 8 0 0 2 16.1 
11/18/01 12:30 AM 11 0 0 3 18.8 
11/18/01 12:45 AM 14 0 0 4 21.5 
11/18/01 1:00 AM 18 0 0 5 24.2 
11/18/01 1:15 AM 23 0 0 6 27 
11/18/01 1:30 AM 29 0 0 7 29.7 
11/18/01 1:45 AM 35 0 1 8 32.5 
11/18/01 2:00 AM 42 0 1 10 35.3 
11/18/01 2:15 AM 50 0 2 12 38.1 
11/18/01 2:30 AM 59 0 3 15 40.8 
11/18/01 2:45 AM 69 0 7 18 43.6 
11/18/01 3:00 AM 80 0 15 23 46.3 
11/18/01 3:15 AM 91 0 31 30 49 
11/18/01 3:30 AM 103 0 62 39 51.7 
11/18/01 3:45 AM 116 0 114 53 54.2 
11/18/01 4:00 AM 130 1 189 77 56.7 
11/18/01 4:15 AM 144 7 281 119 59.1 
11/18/01 4:30 AM 159 39 373 206 61.4 
11/18/01 4:45 AM 174 118 443 406 63.5 
11/18/01 5:00 AM 189 177 471 795 65.4 
11/18/01 5:15 AM 204 133 448 875 67 



 

 

Chicago, IL: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:00 PM 1 0 0 0 1.8 
11/17/01 11:15 PM 2 0 0 1 4.3 
11/17/01 11:30 PM 4 0 0 1 6.8 
11/17/01 11:45 PM 6 0 0 2 9.4 
11/18/01 12:00 AM 9 0 0 2 12 
11/18/01 12:15 AM 13 0 0 3 14.7 
11/18/01 12:30 AM 17 0 0 4 17.4 
11/18/01 12:45 AM 22 0 0 5 20.1 
11/18/01 1:00 AM 28 0 1 7 22.9 
11/18/01 1:15 AM 35 0 1 9 25.6 
11/18/01 1:30 AM 43 0 2 11 28.4 
11/18/01 1:45 AM 52 0 5 14 31.2 
11/18/01 2:00 AM 62 0 11 18 34 
11/18/01 2:15 AM 72 0 25 24 36.8 
11/18/01 2:30 AM 84 0 51 32 39.6 
11/18/01 2:45 AM 97 0 95 44 42.4 
11/18/01 3:00 AM 110 0 160 65 45.1 
11/18/01 3:15 AM 124 6 243 103 47.9 
11/18/01 3:30 AM 140 35 328 181 50.6 
11/18/01 3:45 AM 156 106 397 363 53.2 
11/18/01 4:00 AM 172 161 428 724 55.8 
11/18/01 4:15 AM 189 123 414 808 58.3 
11/18/01 4:30 AM 206 47 358 458 60.6 
11/18/01 4:45 AM 223 9 280 240 62.9 
11/18/01 5:00 AM 239 1 201 146 64.9 
11/18/01 5:15 AM 255 0 134 101 66.7 

 



 

 

Cleveland, OH: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:30 PM 0 0 0 0 0.5 
11/17/01 11:45 PM 1 0 0 0 3 
11/18/01 12:00 AM 2 0 0 1 5.6 
11/18/01 12:15 AM 4 0 0 1 8.1 
11/18/01 12:30 AM 6 0 0 2 10.8 
11/18/01 12:45 AM 9 0 0 2 13.4 
11/18/01 1:00 AM 12 0 0 3 16.1 
11/18/01 1:15 AM 16 0 0 4 18.9 
11/18/01 1:30 AM 21 0 0 5 21.6 
11/18/01 1:45 AM 27 0 1 6 24.4 
11/18/01 2:00 AM 33 0 1 8 27.2 
11/18/01 2:15 AM 41 0 1 10 30 
11/18/01 2:30 AM 49 0 3 12 32.8 
11/18/01 2:45 AM 58 0 6 16 35.7 
11/18/01 3:00 AM 69 0 13 20 38.5 
11/18/01 3:15 AM 80 0 27 26 41.3 
11/18/01 3:30 AM 92 0 55 35 44.1 
11/18/01 3:45 AM 105 0 103 48 46.9 
11/18/01 4:00 AM 118 1 172 70 49.6 
11/18/01 4:15 AM 133 6 259 110 52.3 
11/18/01 4:30 AM 148 37 348 192 54.9 
11/18/01 4:45 AM 164 111 418 383 57.5 
11/18/01 5:00 AM 180 168 448 757 59.9 
11/18/01 5:15 AM 196 128 431 841 62.3 
11/18/01 5:30 AM 213 49 371 474 64.4 
11/18/01 5:45 AM 229 9 289 247 66.4 
11/18/01 6:00 AM 245 1 205 149 68 

 



 

 

Denver, CO: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:15 PM 2 0 0 0 1.9 
11/17/01 11:30 PM 5 0 0 1 4.5 
11/17/01 11:45 PM 8 0 0 2 7.2 
11/18/01 12:00 AM 13 0 0 3 9.9 
11/18/01 12:15 AM 18 0 1 4 12.6 
11/18/01 12:30 AM 24 0 1 6 15.4 
11/18/01 12:45 AM 31 0 3 8 18.2 
11/18/01 1:00 AM 39 0 7 11 21 
11/18/01 1:15 AM 49 0 17 16 23.8 
11/18/01 1:30 AM 59 0 36 22 26.7 
11/18/01 1:45 AM 71 0 70 32 29.6 
11/18/01 2:00 AM 83 0 121 49 32.4 
11/18/01 2:15 AM 97 4 189 80 35.3 
11/18/01 2:30 AM 112 28 263 145 38.2 
11/18/01 2:45 AM 128 87 326 299 41.1 
11/18/01 3:00 AM 144 135 360 608 44 
11/18/01 3:15 AM 162 105 355 692 46.8 
11/18/01 3:30 AM 180 41 313 400 49.7 
11/18/01 3:45 AM 198 8 250 214 52.5 
11/18/01 4:00 AM 217 1 182 132 55.2 
11/18/01 4:15 AM 235 0 124 93 57.9 
11/18/01 4:30 AM 253 0 83 72 60.5 
11/18/01 4:45 AM 269 0 58 61 63 
11/18/01 5:00 AM 284 0 45 54 65.3 
11/18/01 5:15 AM 294 0 40 49 67.4 
11/18/01 5:30 AM 300 0 38 46 69.2 

 



 

 

Detroit, MI: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:30 PM 0 0 0 0 0.3 
11/17/01 11:45 PM 1 0 0 0 2.7 
11/18/01 12:00 AM 2 0 0 1 5.2 
11/18/01 12:15 AM 4 0 0 1 7.7 
11/18/01 12:30 AM 6 0 0 2 10.3 
11/18/01 12:45 AM 9 0 0 2 12.9 
11/18/01 1:00 AM 12 0 0 3 15.6 
11/18/01 1:15 AM 16 0 0 4 18.3 
11/18/01 1:30 AM 21 0 0 5 21 
11/18/01 1:45 AM 26 0 1 6 23.7 
11/18/01 2:00 AM 33 0 1 8 26.5 
11/18/01 2:15 AM 40 0 1 10 29.2 
11/18/01 2:30 AM 48 0 3 12 32 
11/18/01 2:45 AM 57 0 6 15 34.8 
11/18/01 3:00 AM 67 0 12 20 37.6 
11/18/01 3:15 AM 78 0 27 25 40.3 
11/18/01 3:30 AM 90 0 54 34 43.1 
11/18/01 3:45 AM 103 0 101 47 45.8 
11/18/01 4:00 AM 116 0 169 69 48.5 
11/18/01 4:15 AM 131 6 255 108 51.1 
11/18/01 4:30 AM 146 36 343 189 53.7 
11/18/01 4:45 AM 162 110 412 377 56.3 
11/18/01 5:00 AM 178 166 442 747 58.7 
11/18/01 5:15 AM 194 126 425 831 61 
11/18/01 5:30 AM 210 48 367 469 63.1 
11/18/01 5:45 AM 227 9 286 245 65 
11/18/01 6:00 AM 242 1 203 148 66.7 

 



 

 

Honolulu, HI: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/18/01 12:30 AM 11 2 19 23 2.7 
11/18/01 12:45 AM 26 1 32 27 6 
11/18/01 1:00 AM 43 0 35 26 9.3 
11/18/01 1:15 AM 60 0 32 24 12.6 
11/18/01 1:30 AM 80 0 26 23 15.9 
11/18/01 1:45 AM 100 0 21 22 19.2 
11/18/01 2:00 AM 120 0 19 23 22.6 
11/18/01 2:15 AM 140 0 19 23 26 
11/18/01 2:30 AM 157 0 20 24 29.4 
11/18/01 2:45 AM 174 0 21 26 32.8 
11/18/01 3:00 AM 190 0 23 27 36.2 
11/18/01 3:15 AM 204 0 25 29 39.6 
11/18/01 3:30 AM 216 0 26 32 43 
11/18/01 3:45 AM 226 0 28 35 46.5 
11/18/01 4:00 AM 233 0 30 39 49.9 
11/18/01 4:15 AM 238 0 34 44 53.4 
11/18/01 4:30 AM 239 0 38 50 56.9 
11/18/01 4:45 AM 238 0 46 59 60.3 
11/18/01 5:00 AM 234 0 57 70 63.8 
11/18/01 5:15 AM 229 0 73 86 67.3 
11/18/01 5:30 AM 222 0 96 107 70.8 

 



 

 

Houston, TX: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/18/01 0:00 AM 2 0 0 0 1.9 
11/18/01 0:15 AM 4 0 0 1 4.9 
11/18/01 0:30 AM 8 0 0 2 8 
11/18/01 0:45 AM 12 0 0 3 11 
11/18/01 1:00 AM 18 0 0 4 14.1 
11/18/01 1:15 AM 24 0 1 6 17.2 
11/18/01 1:30 AM 32 0 2 8 20.4 
11/18/01 1:45 AM 40 0 4 11 23.5 
11/18/01 2:00 AM 50 0 9 14 26.7 
11/18/01 2:15 AM 60 0 21 20 29.9 
11/18/01 2:30 AM 72 0 44 27 33.2 
11/18/01 2:45 AM 85 0 84 39 36.4 
11/18/01 3:00 AM 99 0 144 59 39.6 
11/18/01 3:15 AM 114 5 223 95 42.9 
11/18/01 3:30 AM 130 33 307 169 46.1 
11/18/01 3:45 AM 147 100 376 345 49.4 
11/18/01 4:00 AM 165 154 412 696 52.6 
11/18/01 4:15 AM 184 119 403 786 55.9 
11/18/01 4:30 AM 203 46 353 451 59.1 
11/18/01 4:45 AM 221 9 279 239 62.4 
11/18/01 5:00 AM 240 1 202 146 65.6 
11/18/01 5:15 AM 258 0 136 102 68.7 
11/18/01 5:30 AM 276 0 90 79 71.8 

 



 

 

Las Vegas, NV: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:00 PM 1 0 0 0 0.8 
11/17/01 11:15 PM 5 0 0 1 3.5 
11/17/01 11:30 PM 10 0 1 3 6.3 
11/17/01 11:45 PM 16 0 2 4 9.1 
11/18/01 12:00 AM 23 0 4 7 12 
11/18/01 12:15 AM 31 0 11 10 14.8 
11/18/01 12:30 AM 40 0 24 15 17.7 
11/18/01 12:45 AM 51 0 50 23 20.7 
11/18/01 1:00 AM 62 0 91 37 23.6 
11/18/01 1:15 AM 75 4 147 62 26.6 
11/18/01 1:30 AM 89 22 210 116 29.6 
11/18/01 1:45 AM 105 71 267 245 32.6 
11/18/01 2:00 AM 121 113 302 511 35.6 
11/18/01 2:15 AM 139 90 304 592 38.6 
11/18/01 2:30 AM 157 36 273 349 41.7 
11/18/01 2:45 AM 176 7 221 190 44.7 
11/18/01 3:00 AM 195 1 164 119 47.7 
11/18/01 3:15 AM 215 0 113 85 50.7 
11/18/01 3:30 AM 234 0 77 67 53.6 
11/18/01 3:45 AM 252 0 54 57 56.6 
11/18/01 4:00 AM 270 0 43 51 59.4 
11/18/01 4:15 AM 282 0 38 47 62.2 
11/18/01 4:30 AM 291 0 37 45 64.9 
11/18/01 4:45 AM 298 0 37 44 67.5 
11/18/01 5:00 AM 302 0 37 43 69.9 



 

 

Los Angeles, CA: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:15 PM 1 0 0 0 0.4 
11/17/01 11:30 PM 5 0 0 1 3.2 
11/17/01 11:45 PM 11 0 1 3 6.1 
11/18/01 12:00 AM 17 0 3 5 9 
11/18/01 12:15 AM 25 0 9 8 11.9 
11/18/01 12:30 AM 34 0 21 13 14.9 
11/18/01 12:45 AM 44 0 43 20 17.9 
11/18/01 1:00 AM 55 0 81 33 20.9 
11/18/01 1:15 AM 68 3 133 57 24 
11/18/01 1:30 AM 82 21 193 107 27 
11/18/01 1:45 AM 97 66 249 228 30.1 
11/18/01 2:00 AM 114 106 284 480 33.2 
11/18/01 2:15 AM 132 85 288 562 36.3 
11/18/01 2:30 AM 150 34 261 333 39.4 
11/18/01 2:45 AM 169 7 213 182 42.6 
11/18/01 3:00 AM 189 1 158 115 45.7 
11/18/01 3:15 AM 209 0 110 83 48.8 
11/18/01 3:30 AM 228 0 75 65 51.9 
11/18/01 3:45 AM 247 0 53 56 55 
11/18/01 4:00 AM 266 0 42 50 58 
11/18/01 4:15 AM 279 0 38 47 61.1 
11/18/01 4:30 AM 289 0 37 45 64 
11/18/01 4:45 AM 297 0 36 43 66.9 
11/18/01 5:00 AM 302 0 37 43 69.6 
11/18/01 5:15 AM 305 0 37 44 72.2 

 



 

 

Miami, FL: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/18/01 12:00 AM 0 0 0 0 0.3 
11/18/01 12:15 AM 2 0 0 1 3.4 
11/18/01 12:30 AM 4 0 0 1 6.5 
11/18/01 12:45 AM 7 0 0 2 9.7 
11/18/01 1:00 AM 10 0 0 3 12.9 
11/18/01 1:15 AM 14 0 0 3 16.1 
11/18/01 1:30 AM 19 0 0 5 19.3 
11/18/01 1:45 AM 25 0 0 6 22.6 
11/18/01 2:00 AM 32 0 1 8 25.9 
11/18/01 2:15 AM 40 0 1 10 29.2 
11/18/01 2:30 AM 49 0 3 12 32.5 
11/18/01 2:45 AM 59 0 6 16 35.8 
11/18/01 3:00 AM 70 0 13 20 39.2 
11/18/01 3:15 AM 82 0 28 27 42.5 
11/18/01 3:30 AM 95 0 57 36 45.9 
11/18/01 3:45 AM 109 0 107 50 49.3 
11/18/01 4:00 AM 123 1 180 73 52.7 
11/18/01 4:15 AM 139 6 271 115 56 
11/18/01 4:30 AM 156 39 366 202 59.4 
11/18/01 4:45 AM 173 117 441 404 62.8 
11/18/01 5:00 AM 190 178 474 800 66.2 
11/18/01 5:15 AM 208 135 456 890 69.6 
11/18/01 5:30 AM 226 52 393 503 72.9 

 



 

 

Minneapolis, MN: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:15 PM 1 0 0 0 2.2 
11/17/01 11:30 PM 3 0 0 0 4.5 
11/17/01 11:45 PM 5 0 0 1 6.9 
11/18/01 12:00 AM 7 0 0 1 9.4 
11/18/01 12:15 AM 10 0 0 2 11.9 
11/18/01 12:30 AM 14 0 0 3 14.4 
11/18/01 12:45 AM 19 0 0 3 17 
11/18/01 1:00 AM 24 0 1 5 19.6 
11/18/01 1:15 AM 31 0 1 6 22.2 
11/18/01 1:30 AM 38 0 2 7 24.8 
11/18/01 1:45 AM 46 0 5 10 27.5 
11/18/01 2:00 AM 55 0 10 12 30.1 
11/18/01 2:15 AM 65 0 22 16 32.8 
11/18/01 2:30 AM 76 0 46 21 35.5 
11/18/01 2:45 AM 88 0 87 29 38.1 
11/18/01 3:00 AM 101 0 148 41 40.8 
11/18/01 3:15 AM 115 5 225 60 43.4 
11/18/01 3:30 AM 130 32 306 95 46 
11/18/01 3:45 AM 146 99 371 169 48.5 
11/18/01 4:00 AM 162 151 403 340 51 
11/18/01 4:15 AM 178 116 391 680 53.4 
11/18/01 4:30 AM 195 45 340 762 55.7 
11/18/01 4:45 AM 212 9 267 434 57.9 
11/18/01 5:00 AM 229 1 192 229 60 
11/18/01 5:15 AM 245 0 129 139 61.9 
11/18/01 5:30 AM 260 0 85 97 63.6 
11/18/01 5:45 AM 274 0 59 75 65 

 



 

 

New Orleans, LA: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:30 PM 0 0 0 0 0 
11/17/01 11:45 PM 2 0 0 1 3 
11/18/01 12:00 AM 5 0 0 1 6 
11/18/01 12:15 AM 8 0 0 2 9 
11/18/01 12:30 AM 12 0 0 3 12.1 
11/18/01 12:45 AM 17 0 0 4 15.2 
11/18/01 1:00 AM 23 0 1 5 18.4 
11/18/01 1:15 AM 30 0 1 7 21.5 
11/18/01 1:30 AM 38 0 2 10 24.7 
11/18/01 1:45 AM 47 0 5 13 27.9 
11/18/01 2:00 AM 57 0 10 17 31.1 
11/18/01 2:15 AM 68 0 23 22 34.3 
11/18/01 2:30 AM 80 0 49 30 37.5 
11/18/01 2:45 AM 94 0 92 43 40.8 
11/18/01 3:00 AM 108 0 157 64 44 
11/18/01 3:15 AM 123 6 240 102 47.3 
11/18/01 3:30 AM 140 35 328 181 50.5 
11/18/01 3:45 AM 157 106 400 366 53.8 
11/18/01 4:00 AM 175 163 435 735 57 
11/18/01 4:15 AM 193 125 422 825 60.3 
11/18/01 4:30 AM 211 48 368 470 63.5 
11/18/01 4:45 AM 230 9 289 248 66.7 
11/18/01 5:00 AM 248 1 208 151 69.8 
11/18/01 5:15 AM 265 0 140 105 72.8 

 



 

 

New York, NY (Central Park): 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:00 PM 0 0 0 0 0.5 
11/17/01 11:15 PM 1 0 0 0 3 
11/17/01 11:30 PM 2 0 0 1 5.5 
11/17/01 11:45 PM 3 0 0 1 8.2 
11/18/01 12:00 AM 5 0 0 2 10.8 
11/18/01 12:15 AM 7 0 0 2 13.5 
11/18/01 12:30 AM 9 0 0 3 16.2 
11/18/01 12:45 AM 13 0 0 3 19 
11/18/01 1:00 AM 17 0 0 4 21.8 
11/18/01 1:15 AM 21 0 0 5 24.6 
11/18/01 1:30 AM 27 0 0 6 27.4 
11/18/01 1:45 AM 33 0 1 8 30.3 
11/18/01 2:00 AM 40 0 1 9 33.1 
11/18/01 2:15 AM 48 0 2 12 35.9 
11/18/01 2:30 AM 57 0 3 14 38.8 
11/18/01 2:45 AM 66 0 6 18 41.6 
11/18/01 3:00 AM 77 0 14 22 44.5 
11/18/01 3:15 AM 89 0 30 29 47.3 
11/18/01 3:30 AM 101 0 61 38 50 
11/18/01 3:45 AM 114 0 112 52 52.8 
11/18/01 4:00 AM 128 1 186 76 55.4 
11/18/01 4:15 AM 142 7 277 118 58 
11/18/01 4:30 AM 157 39 370 204 60.5 
11/18/01 4:45 AM 173 117 441 403 62.9 
11/18/01 5:00 AM 189 176 470 793 65.1 
11/18/01 5:15 AM 204 133 448 875 67 
11/18/01 5:30 AM 220 50 383 490 68.7 

 



 

 

Omaha, NE: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:30 PM 1 0 0 0 1.1 
11/17/01 11:45 PM 2 0 0 1 3.6 
11/18/01 12:00 AM 5 0 0 1 6.2 
11/18/01 12:15 AM 8 0 0 2 8.8 
11/18/01 12:30 AM 11 0 0 3 11.4 
11/18/01 12:45 AM 16 0 0 4 14.1 
11/18/01 1:00 AM 21 0 1 5 16.8 
11/18/01 1:15 AM 27 0 1 7 19.6 
11/18/01 1:30 AM 34 0 2 9 22.4 
11/18/01 1:45 AM 43 0 4 11 25.1 
11/18/01 2:00 AM 52 0 9 15 27.9 
11/18/01 2:15 AM 62 0 21 20 30.8 
11/18/01 2:30 AM 73 0 44 28 33.6 
11/18/01 2:45 AM 85 0 84 39 36.4 
11/18/01 3:00 AM 98 0 143 58 39.2 
11/18/01 3:15 AM 112 5 219 93 42 
11/18/01 3:30 AM 128 32 300 165 44.8 
11/18/01 3:45 AM 143 97 366 335 47.6 
11/18/01 4:00 AM 160 150 399 674 50.3 
11/18/01 4:15 AM 177 115 389 759 53 
11/18/01 4:30 AM 195 45 340 434 55.7 
11/18/01 4:45 AM 212 9 268 229 58.2 
11/18/01 5:00 AM 230 1 193 140 60.6 
11/18/01 5:15 AM 247 0 130 98 62.9 
11/18/01 5:30 AM 263 0 86 75 65 
11/18/01 5:45 AM 278 0 60 63 66.9 

 



 

 

Philadelphia, PA: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:15 PM 0 0 0 0 1.7 
11/17/01 11:30 PM 1 0 0 1 4.3 
11/17/01 11:45 PM 3 0 0 1 6.9 
11/18/01 12:00 AM 4 0 0 1 9.6 
11/18/01 12:15 AM 6 0 0 2 12.3 
11/18/01 12:30 AM 9 0 0 2 15.1 
11/18/01 12:45 AM 12 0 0 3 17.8 
11/18/01 1:00 AM 16 0 0 4 20.7 
11/18/01 1:15 AM 20 0 0 5 23.5 
11/18/01 1:30 AM 26 0 0 6 26.3 
11/18/01 1:45 AM 32 0 1 8 29.2 
11/18/01 2:00 AM 39 0 1 9 32.1 
11/18/01 2:15 AM 47 0 2 11 35 
11/18/01 2:30 AM 56 0 3 14 37.9 
11/18/01 2:45 AM 65 0 6 17 40.7 
11/18/01 3:00 AM 76 0 14 22 43.6 
11/18/01 3:15 AM 87 0 30 28 46.5 
11/18/01 3:30 AM 100 0 60 38 49.3 
11/18/01 3:45 AM 113 0 111 52 52.1 
11/18/01 4:00 AM 127 1 185 75 54.8 
11/18/01 4:15 AM 142 7 276 117 57.5 
11/18/01 4:30 AM 157 39 368 203 60.1 
11/18/01 4:45 AM 172 117 440 403 62.6 
11/18/01 5:00 AM 188 176 469 792 64.9 
11/18/01 5:15 AM 204 133 448 875 67 
11/18/01 5:30 AM 220 51 384 491 68.9 



 

 

Phoenix, AZ: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/18/01 12:00 AM 3 0 0 1 2.1 
11/18/01 12:15 AM 7 0 0 2 5 
11/18/01 12:30 AM 12 0 1 3 7.9 
11/18/01 12:45 AM 19 0 2 5 10.8 
11/18/01 1:00 AM 26 0 5 8 13.8 
11/18/01 1:15 AM 35 0 12 11 16.8 
11/18/01 1:30 AM 45 0 27 17 19.9 
11/18/01 1:45 AM 56 0 55 26 22.9 
11/18/01 2:00 AM 68 0 99 40 26 
11/18/01 2:15 AM 82 4 159 68 29.1 
11/18/01 2:30 AM 96 24 227 125 32.2 
11/18/01 2:45 AM 112 76 287 263 35.3 
11/18/01 3:00 AM 129 121 322 545 38.5 
11/18/01 3:15 AM 147 96 323 630 41.6 
11/18/01 3:30 AM 166 38 289 369 44.7 
11/18/01 3:45 AM 185 8 234 200 47.9 
11/18/01 4:00 AM 205 1 172 125 51 
11/18/01 4:15 AM 225 0 118 89 54.1 
11/18/01 4:30 AM 244 0 80 70 57.2 
11/18/01 4:45 AM 262 0 57 59 60.3 
11/18/01 5:00 AM 280 0 45 53 63.3 
11/18/01 5:15 AM 292 0 40 49 66.2 
11/18/01 5:30 AM 300 0 38 46 69.1 
11/18/01 5:45 AM 306 0 38 45 71.7 

 



 

 

Portland, OR: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:00 PM 1 0 0 0 0.7 
11/17/01 11:15 PM 4 0 0 1 3 
11/17/01 11:30 PM 8 0 0 2 5.3 
11/17/01 11:45 PM 13 0 1 4 7.7 
11/18/01 12:00 AM 19 0 4 6 10.1 
11/18/01 12:15 AM 26 0 9 9 12.6 
11/18/01 12:30 AM 34 0 21 13 15.1 
11/18/01 12:45 AM 43 0 43 20 17.6 
11/18/01 1:00 AM 54 0 78 32 20.2 
11/18/01 1:15 AM 65 3 127 54 22.8 
11/18/01 1:30 AM 78 19 183 101 25.4 
11/18/01 1:45 AM 91 62 233 214 28 
11/18/01 2:00 AM 106 99 264 447 30.7 
11/18/01 2:15 AM 122 79 267 521 33.3 
11/18/01 2:30 AM 138 32 241 308 35.9 
11/18/01 2:45 AM 156 6 196 168 38.5 
11/18/01 3:00 AM 174 1 145 106 41.1 
11/18/01 3:15 AM 192 0 101 76 43.7 
11/18/01 3:30 AM 210 0 69 60 46.2 
11/18/01 3:45 AM 227 0 49 51 48.7 
11/18/01 4:00 AM 244 0 39 46 51.2 
11/18/01 4:15 AM 256 0 35 43 53.5 
11/18/01 4:30 AM 265 0 34 41 55.8 
11/18/01 4:45 AM 273 0 34 40 57.9 
11/18/01 5:00 AM 279 0 34 40 59.9 
11/18/01 5:15 AM 282 0 34 40 61.7 
11/18/01 5:30 AM 283 0 34 41 63.2 
11/18/01 5:45 AM 282 0 35 43 64.5 

 



 

 

Rayleigh, NC: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:30 PM 0 0 0 0 0 
11/17/01 11:45 PM 1 0 0 0 2.7 
11/18/01 12:00 AM 2 0 0 1 5.5 
11/18/01 12:15 AM 4 0 0 1 8.3 
11/18/01 12:30 AM 7 0 0 2 11.2 
11/18/01 12:45 AM 9 0 0 3 14.1 
11/18/01 1:00 AM 13 0 0 3 17 
11/18/01 1:15 AM 17 0 0 4 20 
11/18/01 1:30 AM 22 0 0 5 22.9 
11/18/01 1:45 AM 28 0 1 7 25.9 
11/18/01 2:00 AM 35 0 1 8 28.9 
11/18/01 2:15 AM 43 0 2 10 32 
11/18/01 2:30 AM 52 0 3 13 35 
11/18/01 2:45 AM 62 0 6 17 38.1 
11/18/01 3:00 AM 72 0 13 21 41.1 
11/18/01 3:15 AM 84 0 29 27 44.2 
11/18/01 3:30 AM 97 0 58 37 47.2 
11/18/01 3:45 AM 110 0 108 50 50.2 
11/18/01 4:00 AM 124 1 181 74 53.2 
11/18/01 4:15 AM 139 6 272 115 56.2 
11/18/01 4:30 AM 155 39 365 201 59.1 
11/18/01 4:45 AM 171 116 437 400 62 
11/18/01 5:00 AM 188 176 469 791 64.8 
11/18/01 5:15 AM 205 133 449 877 67.4 
11/18/01 5:30 AM 222 51 386 494 69.9 



 

 

Sacremento, CA: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:15 PM 0 0 0 0 0.3 
11/17/01 11:30 PM 5 0 0 1 2.9 
11/17/01 11:45 PM 10 0 1 3 5.6 
11/18/01 12:00 AM 16 0 3 5 8.3 
11/18/01 12:15 AM 23 0 8 8 11 
11/18/01 12:30 AM 32 0 19 12 13.8 
11/18/01 12:45 AM 41 0 41 19 16.7 
11/18/01 1:00 AM 52 0 76 31 19.5 
11/18/01 1:15 AM 64 3 125 53 22.4 
11/18/01 1:30 AM 77 19 182 101 25.3 
11/18/01 1:45 AM 92 63 234 215 28.2 
11/18/01 2:00 AM 108 100 268 453 31.1 
11/18/01 2:15 AM 124 81 272 531 34.1 
11/18/01 2:30 AM 142 32 247 316 37 
11/18/01 2:45 AM 161 6 202 173 39.9 
11/18/01 3:00 AM 180 1 150 109 42.9 
11/18/01 3:15 AM 199 0 105 79 45.8 
11/18/01 3:30 AM 218 0 71 63 48.7 
11/18/01 3:45 AM 237 0 51 53 51.6 
11/18/01 4:00 AM 255 0 41 48 54.4 
11/18/01 4:15 AM 268 0 36 45 57.2 
11/18/01 4:30 AM 278 0 35 43 59.9 
11/18/01 4:45 AM 286 0 35 42 62.5 
11/18/01 5:00 AM 292 0 35 42 65 
11/18/01 5:15 AM 296 0 36 42 67.3 
11/18/01 5:30 AM 297 0 36 43 69.4 

 



 

 

St. Louis, MO: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:15 PM 1 0 0 0 1.1 
11/17/01 11:30 PM 2 0 0 1 3.7 
11/17/01 11:45 PM 4 0 0 1 6.4 
11/18/01 12:00 AM 7 0 0 2 9.1 
11/18/01 12:15 AM 10 0 0 3 11.9 
11/18/01 12:30 AM 15 0 0 4 14.7 
11/18/01 12:45 AM 20 0 0 5 17.5 
11/18/01 1:00 AM 25 0 1 6 20.4 
11/18/01 1:15 AM 32 0 1 8 23.2 
11/18/01 1:30 AM 40 0 2 10 26.1 
11/18/01 1:45 AM 49 0 5 13 29 
11/18/01 2:00 AM 58 0 11 17 32 
11/18/01 2:15 AM 69 0 24 22 34.9 
11/18/01 2:30 AM 81 0 49 31 37.8 
11/18/01 2:45 AM 94 0 92 43 40.7 
11/18/01 3:00 AM 107 0 156 63 43.7 
11/18/01 3:15 AM 122 6 238 101 46.6 
11/18/01 3:30 AM 137 34 323 178 49.5 
11/18/01 3:45 AM 154 104 392 359 52.3 
11/18/01 4:00 AM 171 159 425 718 55.1 
11/18/01 4:15 AM 188 122 412 804 57.9 
11/18/01 4:30 AM 206 47 358 458 60.6 
11/18/01 4:45 AM 223 9 281 241 63.1 
11/18/01 5:00 AM 240 1 202 146 65.6 
11/18/01 5:15 AM 257 0 135 102 67.8 
11/18/01 5:30 AM 272 0 89 78 69.7 

 



 

 

Salt Lake City, UT: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:30 PM 0 0 0 0 0.2 
11/17/01 11:45 PM 3 0 0 1 2.7 
11/18/01 12:00 AM 7 0 0 2 5.3 
11/18/01 12:15 AM 11 0 0 3 7.9 
11/18/01 12:30 AM 17 0 1 4 10.5 
11/18/01 12:45 AM 23 0 2 6 13.2 
11/18/01 1:00 AM 30 0 6 9 16 
11/18/01 1:15 AM 39 0 13 13 18.7 
11/18/01 1:30 AM 48 0 29 18 21.5 
11/18/01 1:45 AM 59 0 58 27 24.3 
11/18/01 2:00 AM 71 0 103 42 27.1 
11/18/01 2:15 AM 84 4 164 69 30 
11/18/01 2:30 AM 98 25 230 127 32.8 
11/18/01 2:45 AM 113 77 289 265 35.6 
11/18/01 3:00 AM 129 121 322 545 38.5 
11/18/01 3:15 AM 147 95 321 627 41.3 
11/18/01 3:30 AM 164 38 286 366 44.2 
11/18/01 3:45 AM 183 7 230 197 47 
11/18/01 4:00 AM 201 1 169 123 49.7 
11/18/01 4:15 AM 220 0 116 87 52.5 
11/18/01 4:30 AM 238 0 78 68 55.1 
11/18/01 4:45 AM 256 0 55 58 57.7 
11/18/01 5:00 AM 272 0 43 51 60.2 
11/18/01 5:15 AM 283 0 38 47 62.6 
11/18/01 5:30 AM 291 0 37 45 64.8 
11/18/01 5:45 AM 296 0 36 43 66.8 
11/18/01 6:00 AM 300 0 36 43 68.5 



 

 

Seattle, WA: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:00 PM 2 0 0 1 1.9 
11/17/01 11:15 PM 6 0 0 1 4.1 
11/17/01 11:30 PM 10 0 1 3 6.3 
11/17/01 11:45 PM 15 0 1 4 8.6 
11/18/01 12:00 AM 21 0 4 6 11 
11/18/01 12:15 AM 28 0 10 9 13.4 
11/18/01 12:30 AM 36 0 22 14 15.8 
11/18/01 12:45 AM 45 0 44 21 18.3 
11/18/01 1:00 AM 55 0 80 33 20.8 
11/18/01 1:15 AM 66 3 129 55 23.3 
11/18/01 1:30 AM 79 20 185 102 25.8 
11/18/01 1:45 AM 92 63 235 216 28.3 
11/18/01 2:00 AM 107 100 266 450 30.9 
11/18/01 2:15 AM 122 79 268 522 33.4 
11/18/01 2:30 AM 139 32 241 308 35.9 
11/18/01 2:45 AM 155 6 196 168 38.5 
11/18/01 3:00 AM 173 1 145 105 40.9 
11/18/01 3:15 AM 191 0 100 75 43.4 
11/18/01 3:30 AM 208 0 68 60 45.8 
11/18/01 3:45 AM 225 0 49 51 48.2 
11/18/01 4:00 AM 242 0 39 46 50.5 
11/18/01 4:15 AM 254 0 34 42 52.7 
11/18/01 4:30 AM 263 0 33 41 54.8 
11/18/01 4:45 AM 270 0 33 40 56.8 
11/18/01 5:00 AM 275 0 33 39 58.7 
11/18/01 5:15 AM 278 0 34 40 60.3 
11/18/01 5:30 AM 279 0 34 41 61.7 
11/18/01 5:45 AM 278 0 34 43 62.9 

 



 

 

Washington, D.C.: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:15 PM 0 0 0 0 0 
11/17/01 11:30 PM 1 0 0 0 2.6 
11/17/01 11:45 PM 2 0 0 1 5.2 
11/18/01 12:00 AM 3 0 0 1 7.9 
11/18/01 12:15 AM 5 0 0 2 10.7 
11/18/01 12:30 AM 8 0 0 2 13.4 
11/18/01 12:45 AM 11 0 0 3 16.3 
11/18/01 1:00 AM 15 0 0 4 19.1 
11/18/01 1:15 AM 19 0 0 5 22 
11/18/01 1:30 AM 24 0 0 6 24.8 
11/18/01 1:45 AM 30 0 1 7 27.7 
11/18/01 2:00 AM 37 0 1 9 30.6 
11/18/01 2:15 AM 45 0 2 11 33.6 
11/18/01 2:30 AM 54 0 3 14 36.5 
11/18/01 2:45 AM 64 0 6 17 39.4 
11/18/01 3:00 AM 74 0 14 22 42.3 
11/18/01 3:15 AM 86 0 29 28 45.3 
11/18/01 3:30 AM 98 0 59 37 48.2 
11/18/01 3:45 AM 111 0 109 51 51 
11/18/01 4:00 AM 125 1 183 74 53.8 
11/18/01 4:15 AM 140 6 273 116 56.6 
11/18/01 4:30 AM 156 39 366 202 59.3 
11/18/01 4:45 AM 171 116 437 400 61.9 
11/18/01 5:00 AM 188 175 467 789 64.4 
11/18/01 5:15 AM 204 133 447 873 66.7 
11/18/01 5:30 AM 220 50 384 490 68.8 

 



 

 

Wichita, KS: 
 

Local Time Brown/ 
Cooke 

Asher/ 
McNaught 

Lyytinen/ 
Van Flandern Jenniskens Radiant 

Altitude 

11/17/01 11:45 PM 0 0 0 0 0.5 
11/18/01 12:00 AM 2 0 0 1 3.2 
11/18/01 12:15 AM 5 0 0 1 5.9 
11/18/01 12:30 AM 9 0 0 2 8.7 
11/18/01 12:45 AM 13 0 0 3 11.6 
11/18/01 1:00 AM 18 0 0 4 14.4 
11/18/01 1:15 AM 24 0 1 6 17.3 
11/18/01 1:30 AM 31 0 2 8 20.3 
11/18/01 1:45 AM 39 0 4 11 23.2 
11/18/01 2:00 AM 49 0 9 14 26.2 
11/18/01 2:15 AM 59 0 20 19 29.2 
11/18/01 2:30 AM 70 0 42 27 32.2 
11/18/01 2:45 AM 83 0 81 38 35.2 
11/18/01 3:00 AM 96 0 140 57 38.2 
11/18/01 3:15 AM 111 5 216 92 41.2 
11/18/01 3:30 AM 126 31 297 164 44.2 
11/18/01 3:45 AM 143 97 364 333 47.2 
11/18/01 4:00 AM 160 149 398 673 50.2 
11/18/01 4:15 AM 178 115 389 760 53.2 
11/18/01 4:30 AM 196 45 341 436 56.1 
11/18/01 4:45 AM 214 9 270 231 59 
11/18/01 5:00 AM 233 1 195 142 61.8 
11/18/01 5:15 AM 250 0 132 99 64.5 
11/18/01 5:30 AM 267 0 88 77 67.1 
11/18/01 5:45 AM 283 0 61 64 69.5 
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